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ANNUAL  TECHNICAL  REPORT 


STATEMENT  OF  WORK 

A  quantitative  structure-activity  relationship  study  will  be  performed  on  33 
chlorinated  alicyclic  compounds,  most  of  which  are  chlorinated  cyclodiene 
insecticides  or  their  structural  analogs.  Their  action  at  the  t- 

butylbicyclophosphorothionate  (TBPS)  binding  site  of  the  y-aminobutyTic  acid  (GABA) 
receptor/ Cr  ionophore  complex  will  be  correlated  with  their  lipophilicity. 
electronegativity  and/or  molecular  connectivity  characteristics. 

The  two  biological  parameters  will  be  investigated  at  Mississippi  State 
University.  The  in  vitro  potency  of  the  test  compounds  to  compete  with  [^^SjTBPS 
for  binding  to  rat  brain  membranes  will  be  studied.  Also,  the  potency  of  the  test 
compounds  to  inhibit  flux  into  rat  brain  vesicles  will  be  studied. 

The  three  chemical  parameters  will  be  investigated  at  Iowa  State  University. 
Nuclear  magnetic  resonance  will  be  used  to  evaluate  the  electronic  character  of  the 
alicyclic  hydrocarbons  to  be  studied.  Partition  coefficients  will  be  determined  for  the 
series  of  chemicals.  Topological  characteristics  will  be  elucidated  using  molecular 
connectivity  indices. 


STATUS  OF  THE  RESEARCH 

The  project,  which  is  designed  to  conduct  a  quantitative  structure-activity 
relationship  study  on  a  series  of  chlorinated  alicyclic  compounds  (a  number  of  which 
are  insecticides  or  their  metabolites  or  degradation  products)  investigated 
neurochemical  parameters  at  Mississippi  State  University  and  physicochemical 
parameters  at  Iowa  State  University.  Experiments  were  conducted  which  quantified 
the  potential  interaction  of  the  test  compounds  for  the  y-aminobutyric  acid  (GABA) 
receptor  for  the  binding  of  ^^S-i-  butylbicyclophosphorothionate  (TBPS)  to  rat  brain 
membranes.  The  rat  brain  membranes  bound  TBF%  with  a  Kd  of  24.6  nM,  which 
compares  favorably  with  what  is  reported  from  the  other  labs  in  the  literature  (Figs.  1 
and  2).  All  but  one  of  the  compounds  were  inhibitory,  and  they  displayed  a  wide 
range  of  potencies,  with  ICso's  of  from  4.22-22.734  nM  (Table  1.  Fig.  3  A-D).  The 
ICso's  correlated  well  with  published  rat  oral  acute  toxicity  values  (Table  1.  Fig.  4). 

The  3®C1‘  flux  experiments  will  be  initiated  shortly. 

The  EPSCoR  graduate  student  supplement  has  been  initiated,  starting  with  a 
characterization  of  ^^S-TBPS  binding  to  catfish  brain  membranes. 

Purities  of  the  compounds  have  been  checked,  and  nuclear  magnetic  resonance 
analysis  has  been  concluded.  Information  on  structures  has  been  entered  to  initiate 
the  molecular  connectivity  calculation. 
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Ma.  T..  J.  Tang  and  J.E.  Chambers.  1992.  The  relationship  of  the  neurochemical 
actions  of  chlorinated  alicyclic  compounds  to  acute  toxicity.  Society  of 
Environmental  Toxicology  and  Chemistry  Abstracts.  WA6G8.  p.  228. 

Above  paper  was  also  presented  to  the  South  Central  Chapter  of  the  Society  of 
To.xicology  meeting,  and  the  abstract  was  published  in  the  meeting  program. 
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OTHER  INFORMATION 

This  report  covers  months  7  - 18.  the  first  half  of  the  project.  Half  of  the 
neurochemic^  and  physicochemical  research  has  been  conducted.  The  EPSCoR 
supplement  has  been  initiated.  Work  is  progressing  steadily  at  this  point. 


Table  1.  The  inhibitory  potencies  of  chlorinated  allcycllc  compounds  for 

butylblcyclophosphoroihlonale  binding  to  rate  brain  membranes. 


ICso  (nM) 

LDv,  Ima./ksl 

Aklrin 

319  ±  42 

,39-60 

Diekinr 

158x51 

Isorinn 

28.9  ±  5.4 

7  -  16 

Endp.n 

16.9  ±  5. 1 

8  -  18 

Teludnn 

31.2  1  18.3 

3  -  10 

Aldrin  tran.s  diol 

13.564  ±  1.163 

.'Mdnn  c:.^ 

8. 778  r  S''^6 

Dihydroaldnn 

140  ±  60 

9-Ketoendrln 

1 1.6  ±  2.4 

12-Ketoendr!n 

4.22  ±  0.42 

Dihydroisod:  :n 

48.0  ±  7.2 

Heptachior 

302  ±99.3 

100  ■  162 

Hepiachlor  epo.x;de 

61.4  ±  29.1 

47-61 

Photoheptachlor 

4.23  ±  1.00 

Photoheptaclilor  epo.xlde 

5.26  ±  0.82 

Photo  a-chlordane 

52.3  ±  14.7 

Oxychlordane 

36.6  ±20.1 

Photoi  'xychlordane 

29.2  ±  5.3 

Chlordene 

2.577  ±  484 

Photochlordene 

210  ±  71 

1  -Hydro.xychlordene 

4.449  ±  538 

2.400  -  4.600 

DlhydrcK'hlordi’r.e 

1.660  ±  197 

2.3-Chlorde:'.f’  (’;).)\ide 

334  ±  70 

1.2. 3. 4. 9. 9  ’.".xai  'doro  1 

.4.4a.5.6.8a-hexahydro- 1 ,4-meihanonaphalene 

737  ±  294 

1 .2. 3. 4. 9  9  i.'  x.ii  l.kTo- 1 , 

4.4a.5.6,8.8a-oclahydro- 1 .4-melhanonaphalene 

574  ±  387 


5, 6. 7. 8. 8, '.1  -\.t(  i.Inro- 

1 .4.4a.5.8.8a-hexahydro- 1 ,4-elhano-5.8- 
56.6  ±  13.0 

5. 6, 7, 8. 9. 9  k.i  .\a(  hliiro- 

1 .2.3.4.4a.5.8,8a-oclahydro-2,3-epoxy 

-1,4-than  0-5.8- 

niethanon.ipb.ilene 

145  ±  44 

5.6.7.8.9.9  tie.x^ichloro- ' 

1 .2.3.4.4a,5.8.8a-octahydro- 1 ,4-elhano  5.8- 

methanonaphalene 

131  ±  14.7 

Mlrex 

"No  Inhibition" 

600  -  740 

Chlordecone  (Kepone) 

22.734  ±  6.674 

125 

Lindane  (y-BHC) 

203  ±41 

88-91 
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Specific  binding  of  [  ^S]TBPS  to  P2  membranes  from  rat  brain. 

A:  as  a  function  of  P2  membrane  concentrations. 

B:  a  saturation  curve;  Inset  show  Scatchart  transformation  of  the  data. 
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#26;  1 ,2.3,4,9.9-hexachloro-1.4.4a.5,6,8a-hexahydro- 1 .4-methanonaphalenc. 

#27;  1 .2,3,4.9.9-hexachloro- 1 ,4.4a.5,6,8.8a-octahydro- 1 ,4,- 

methanonaphalene. 

#28;  5.6.7,8.9.9-hexachloro-l,4.4a,5,8,8a-hexahydro-  1.4-ethano-5.8- 
methanonaphalene. 

#29;  5.6,7,8.9,9-hexachloro- 1 .2,3.4,4a,5.8.8a-octahydro-2.3-epoxy- 1 .4-tiiano- 
5.8-methanonaphalene. 

#30;  5,6,7.8.9.9-hexachloro- 1 ,2.3,4.4a.5.8.8a-octahydro- 1 .4-etJiano-5,8- 
methanonaphalene. 


Rat  oral  LD^q  (mg/kg) 

.  Correlation  by  least  squares  linear  regression  of  inhibitory  potency 
in  TBPS  binding  assays  with  acute  oral  toxicity  in  female  rats  for 
chlorinated  alicyclic  compounds. 


